There is growing evidence that Rho family GTPases
In the present study, we examine the in vivo function may reflect a conservation of the binding mechanism at a higher structural level. The ⌿ blast program (National of Plexin interactions with Rac and Rho, using a combination of genetic and biochemical analysis in Drosophila.
Center for Biotechnology Information) predicts two blocks of sequences in the Plexin cytoplasmic domain Our data suggest PlexB interacts with both of the two small GTPases to mediate motor axon guidance in vivo.
that share similarity with R-ras family GAP proteins. The sequence needed for Rac GTP binding is located between these two GAP-like regions ( Figure 1A) .
Results
In the Drosophila genome, there are six Rho family small GTPases: Rac1 (referred to as Rac in the text), Drosophila PlexB Binds to Active Rac We previously showed that Drosophila Plexin B binds Figure 4B ) that are plasmic domain (1617 through 1827) binds to RhoA (Figconsistent with PlexB being a repulsive guidance recepure 3E). In contrast to a preferential binding to GTP␥S-tor for muscle-expressed Semaphorins (see Discusbound Rac, PlexB⌬ binds to the GTP␥S and GDP-bound sion). First, the RP3 axon frequently fails to defasciculate forms of RhoA equally well ( Figure 3B, lanes 3 and 4) . from the ISNb motor nerve branch, and as a result musThe binding requires the last 40 amino acids of PlexB⌬ cles 7 and 6 are uninnervated (scored as "RP3 missing"; ( Figures 3C and 3E) . The seven amino acid internal dele- Figure 5B , long arrow). Second, ISNb axons often fail tion that eliminates PlexB⌬ binding to Rac does not to reach their distal-most target muscle 12 (scored as affect its binding to RhoA ( Figure 3D ). Thus, we have "stall"; Figure 5B , arrow head). We varied the copy numdefined two independent regions in PlexB cytoplasmic ber of UAS-PlexB transgene and elav-GAL4 driver to domain that are important for PlexB association with generate embryos with a range of levels of expression Rac and RhoA, respectively (summarized in Figures 2 of PlexB, and found the "RP3 missing" and "stall" pheand 3E). Cdc42, another Rho family GTPase, does not notypes are dose dependent (Table 1 ). This dosage senbind to PlexB⌬ ( Figure 3B duced Rac protein level by 50% using a small deficiency Similar to reducing Rac, reducing Trio enhanced PlexB gain-of-function phenotype (Table 2) . However, the enline, Df(3L)Ar14-8 (61C04-62A08), in a moderate PlexB overexpression background (one copy transgene, one hancement caused by reducing Trio is not as great as that caused by reducing Rac (Table 2 ). This probably copy driver). This resulted in a distinct increase in the penetrance of PlexB gain of function phenotypes (Table  reflects that Note: n ϭ number of embryonic hemisegments (abdominal A2-A7) scored; copy numbers of transgene, driver, or endogenous PlexB are indicated by "ϩ"; "Ϫ" indicates the absence of transgene or driver; UAS-PlexB and UAS-PlexBЈ are two independent transgenic lines of Plex B.
to overexpression of dominant-negative Rac (N17Rac). N17Rac embryos also show bypass defects in the SNa motor axons which project to lateral muscle targets The predominant ISNb defect in N17Rac embryos occurs at an earlier target entry point, where the whole ( Figures 4D and 6E ). This SNa bypass phenotype has never been observed in any other mutant background, ISNb branch normally branches off from ISN nerve. In N17Rac embryos, the ISNb fails to enter the ventral and it also turns out to be enhanced by simultaneously overexpressing PlexB in these neurons (Figures 6E and muscles and instead follows the ISN distally toward dorsal muscles (scored as "bypass"; Figure 4C ). The differ-6F; ., 2000) ; RhoA 1(2)k07236 is a P element insertion in RhoA, and RhoA rev220 is an imprecise excision of the P element (Magie et al., 1999). We were unable to examine the in vivo expression control of the same neuronal GAL4 driver elav, the fre- 
Figure 6. Enhancement of Rac Dominant-Negative Phenotypes by Overexpressing PlexB (A-F) Photomicrographs of stage 17 embryos stained with mAb1D4 (anti-Fasciclin II) to show ISNb projections (A-C) and SNa projections (D-F). Genotypes: (A and D) wild-type; (B and E) UAS-Rac N17/elav-GAL4; (C and F) UAS-Rac N17/UAS-PlexB, elav-GAL4. (A) Two segments of a wild-type embryo showing the normal ISNb projections. (B) Left

